Isolation of multiple cell-binding ligands from different phage displayed-peptide libraries.
A technical challenge in the development of biosensor devices for cancer detection and diagnosis is the identification of ligands that recognize cancer cells with high affinity and specificity. Furthermore, it is unlikely that one cell-binding ligand will provide sufficient biological information, thus, multiple ligands for a given cancer type will be needed for confident clinical diagnosis. Biopanning of phage displayed peptide libraries is a route to isolation of specific cell-binding reagents. A potential approach towards isolation of multiple ligands for a single cell type is to pan against the same cell type using different peptide libraries. Here we report the synthesis of a new 20-mer peptide-phage library and its use to select a peptide that binds to the large cell lung carcinoma cell line, H1299. The isolated phage clone binds H1299 cells 80 times better than a control phage and can distinguish between H1299 and normal control cells. The phage clone also binds to the lung pleura epidermoid cell line, Calu-1 but not to all lung carcinoma cell lines. The peptide is functional outside the context of the phage and tetramerization of the peptide on a trilysine core improves the affinity of the peptide. The tetrameric peptide can be used to deliver a fluorescent quantum dot to H1299 cells. Unexpectedly, the peptide shares sequence similarity to a previously isolated H1299-binding peptide isolated from a different 20-mer peptide library. Data suggests that the two peptides target the same cellular receptor. Our results imply that cell-based biopanning can isolate cell-binding ligands that may be of utility for cancer diagnosis, and isolation of cell-targeting peptides from different peptide libraries can expand the repertoire of cell-binding reagents.